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I. Markup Languages
History & Philosophy
The fundamental purpose of 
good markup is to clarify 
meaning and to facilitate 
intelligent use of 
information. 
The Main Point
<important>word</important> 
Markup with Tags
SGML Markup Map
SGML
XML
.XHTML
.HTML
.TEI
.TEI
.MathML
.BioML
<paragraph>My object in coming here 
was to see the great beds of shells, which 
are elevated some yards above the level 
of the sea.  They nearly all consist of one 
species of <italic>Erycina</italic>; and 
these shells at the present day live 
together in great numbers, on the sandy 
flats.</paragraph> 
Presentational Paragraph
<paragraph>My object in coming here was 
to see the great beds of shells, which are 
elevated some yards above the level of the 
sea.  They nearly all consist of one species 
of <taxonomicName rank=”genus”> 
Erycina</taxonomicName>; and these 
shells at the present day live together in 
great numbers, on the sandy 
flats.</paragraph> 
Semantic Paragraph
<b>Chicken with Orange Flavor</b>- 
Tender fillets of marinated chicken, 
delicately sauteed and seasoned w. 
imported orange peels. <b>$8.30</b>
<br>
Presentational Menu Item
<div><span class="item_name">Chicken with 
Orange Flavor</span>- Tender fillets of 
marinated chicken, delicately sauteed and 
seasoned w. imported orange peels. 
<span class="price">$8.30</span></div> 
“Semantic HTML” Menu Item
Semantic XML Menu Item
<menu_item>
<item_name>Chicken with Orange 
Flavor</item_name>
<item_description>Tender fillets of 
marinated chicken, delicately sauteed 
and seasoned w. imported orange 
peels. </item_description>
<price>$8.30</price>
</menu_item>
II. Basic XML
Syntax & Well-formedness
Parts of an XML Document
1. XML Declaration
2. Document Type Declaration
3. Elements
4. Attributes (these are really parts of 
elements)
5. Entity References
6. Comments
7. Processing Instructions
XML Declaration
<?xml?>
<?xml version="1.0" 
encoding="UTF-8" 
standalone="yes"?>
Document Type Declaration
<!DOCTYPE menu SYSTEM "menu.dtd"> 
Answers the question “What kind of 
document is this?”
This document is a menu.
HTML Doctype
<!DOCTYPE HTML PUBLIC "-//W3C//DTD 
HTML 4.0 Transitional//EN">
<!DOCTYPE HTML PUBLIC "-//W3C//DTD 
HTML 4.0 Transitional//EN"
"http://www.w3.org/TR/REC-
html40/loose.dtd">
Elements
Consists of an opening tag, content, 
and a closing tag.
The content may contain text, other 
elements, or both.
The only truly required part of an XML 
document.
Element Anatomy
<professor>Minerva McGonagal</professor>
element
opening 
tag
content closing 
tag
Empty Elements
<lineBreak/>
<lineBreak />
OR
OR
<lineBreak></lineBreak>
Attributes
Take the form of name/value pairs
Appear inside the opening tag
Are often used to qualify or add 
information about an element
Attribute Examples
<price units="usd">9.95</price>
<a href="http://www.google.com/">google</a>
<img src="apple.jpg" width="210" height="430" 
alt="picture of apple" />
Entity References
A way of reading external data into an 
XML document
Take the form &entity_name;
Used in HTML for special characters 
(e.g., &eacute; for é)
Comments
You’ll be happy to know that 
these work just like in HTML:
<!-- This is a comment -->
Processing Instructions
Used to pass instructions to 
the XML-processing software
<?xml-stylesheet 
type="text/css" 
href="stylesheet.css"?>
All the Parts Together
<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE note SYSTEM "note.dtd">
<?xml-stylesheet type="text/css" 
href="notestyle.css"?>
<note type="informal">
<!-- This is a comment. -->
This is a sample of a short XML document 
with all the basic parts &amp; pieces.
</note>
"Rightness" in XML
Well-formed: follows syntactic rules 
from the XML 1.0 specification
Valid: follows structural rules specified 
in a Document Type Definition
SGML Markup Map
SGML
XML
.XHTML
.HTML
.TEI
.TEI
.MathML
.BioML
Rules of Well-formedness
All elements must have closing tags.
All attribute values must be quoted.
All elements must be strictly nested.
Each document must have a single 
element which encloses the entire 
content of the document.
Closing Elements
<speciesName>Magnolia 
grandiflora</speciesName>
<horizontalRule /> 
Quoting Attributes
<img src="apple.jpg" />
<img src='apple.jpg' />
or
Strict Nesting
<A><B>content</B></A>
NOT
<A><B>content</A></B>
The Root Element
Must enclose entire content of 
document.
For valid documents, this must be 
synonymous with the name given in the 
DOCTYPE declaration.
Case Sensitivity
<SomeTag>content</SomeTag>
<SOMETAG>content</SomeTag>










III. Customizing XML 
DTDs and Schemas
Simple list document
<ul>
<li>one</li>
<li>two</li>
</ul>
Generic Element Declaration
<!ELEMENT elementName 
elementContentModel> 
ul Element Declaration
<!ELEMENT ul (li+)>
"List" DTD and Instance
<!ELEMENT ul (li+)>
<!ELEMENT li (#PCDATA)>
<ul>
<li>milk</li>
<li>bread</li>
</ul>
List with DOCTYPE reference
<?xml version="1.0"?>
<!DOCTYPE ul SYSTEM "list.dtd">
<ul>
<li>milk</li>
<li>bread</li>
</ul>
List with included DTD
<?xml version="1.0"?>
<!DOCTYPE ul [
<!ELEMENT ul (li+)>
<!ELEMENT li (#PCDATA)>
]>
<ul>
<li>milk</li>
<li>bread</li>
</ul>
Generic Element Declaration
<!ELEMENT elementName 
elementContentModel> 
Sequence of Children
<!ELEMENT address (street, 
city, state, zip)> 
Numeric Indicators
optional, 
non-repeatable
zero or one?
optional, 
repeatable
zero or more*
required, 
repeatable
one or more+
Choice of Possible Children
<!ELEMENT spouse 
(husband | wife)> 
Complex Content
<!ELEMENT person (name, 
address, job*, (husband | wife)?, 
child*)> 
EMPTY & ANY
<!ELEMENT vague ANY>
<!ELEMENT void EMPTY>
Mixed Content
<!ELEMENT paragraph 
(#PCDATA | italic | bold)*> 
<paragraph>My object in coming here 
was to see the great beds of shells, which 
are elevated some yards above the level 
of the sea.  They nearly all consist of one 
species of <italic>Erycina</italic>; and 
these shells at the present day live 
together in great numbers, on the sandy 
flats.</paragraph> 
Presentational Paragraph
Generic Attribute Declaration
<!ATTLIST elementName 
attributeName type "default value"> 
Simple CDATA attribute
<!ATTLIST webpage url CDATA 
#REQUIRED>
Enumerated Values
<!ATTLIST journal 
status (open | cancelled | ceased) 
"open"> 


Multiple Attributes
<!ATTLIST journal 
issn NMTOKEN #REQUIRED
coden NMTOKEN #IMPLIED> 
How Attributes differ from 
Elements
allow primitive data typing
not ordered
usually less verbose
do not allow for hierarchical content
attributes not repeatable
St. Laurent, Simon.  2000.  XML Elements of Style.  
New York: McGraw-Hill. 
Generic Entity Declaration
<!ENTITY entityName "what will 
replace the entity reference"> 
Text Replacement Entity
<!ENTITY spe "M. E. Grenander 
Department of Special Collections 
and Archives"> 


Including a File as an Entity
<!ENTITY warAndPeace 
SYSTEM "warAndPeace.txt"> 
"Minidocument" Trick
rarebooks.dtd rb1.css rb2.css rb3.xsl
rb4css1.xml rb4css2.xml rb4xsl3.xml
<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE rarebooks SYSTEM "rarebooks.dtd">
<?xml-stylesheet type="text/xsl" href="rb1.css"?>
<rarebooks>&rarebooks;</rarebooks>
ra
re
b
o
o
ks
.e
n
t
Automatic Special Characters 
Entities
&quot;"
&apos;'
&gt;>
&lt;<
&amp;&
Declaring a Special Character
<!ENTITY eacute "&#233;"> 
&eacute; é






IV. XML Vocabularies of 
Interest to Libraries
Tennant's Categories of XML 
Use
Catalog Records
Interlibrary Loan
Cataloging and Indexing
Building Collections
Databases
Data Migration
Systems Interoperability


MARCXML 260 Field
<datafield tag="260" ind1=" " ind2=" ">
      <subfield code="a">San Diego :</subfield>
      <subfield code="b">Harcourt Brace 
Jovanovich,</subfield>
      <subfield code="c">c1993.</subfield>
</datafield>


MODS transformation
<originInfo>
<place>
<code authority="marc">cau</code>
<text>San Diego</text>
</place>
<publisher>Harcourt Brace Jovanovich</publisher>
<dateIssued>c1993</dateIssued>
<dateIssued encoding="marc">1993</dateIssued>
<edition>1st ed.</edition>
<issuance>monographic</issuance>
</originInfo>








V. Stylesheets for XML 

Really simple CSS
title {font-weight:bold;} 
Linking to a Stylesheet
<?xml-stylesheet type=”text/css” 
href=”bookstyle1.css”?> 





Parts of XSL
XSLT: transforms XML to other formats
XPath: expression language for 
specifying parts of XML documents
XSLFO: addresses color, fonts, other 
style information


template 2
xml declaration
xsl:stylesheet
template 1
xsl:stylesheet element
<xsl:stylesheet version="1.0"
xmlns:xsl="http://www.w3.org/1999/XSL/Transform"
>
xsl namespace
First Template
 <xsl:template match="/">
  <html>
    <head>
      <title>Books About XML</title>
    </head>
    <body>
      <h1>Books About XML</h1>
      <xsl:apply-templates/>
    </body>
  </html>
</xsl:template>
Second Template
<xsl:template match="book">
  <h2>
    <xsl:value-of select="title"/>
  </h2>
</xsl:template>
Transformation Output
<html>
<head>
<META http-equiv="Content-Type" content="text/html; 
charset=UTF-16">
<title>Books About XML</title>
</head>
<body>
<h1>Books About XML</h1>
<h2>Effective XML: 50 Specific Ways to Improve Your 
XML</h2>
<h2>Learning XSLT</h2>
<h2>The XML 1.1 Bible, 3rd edition</h2>
<!-- etc. -->
</body>
</html>


Second Template
<xsl:template match="book">
  <tr>
    <td><xsl:value-of select="author/last_name"/></td>
    <td><i><xsl:value-of select="title"/></i></td>
    <td><xsl:value-of select="year"/></td>
    <td><xsl:value-of select="price"/></td>
    <td><xsl:value-of select="@isbn"/></td>
  </tr>
</xsl:template>
Simple XPath Expression
<xsl:value-of 
select="author/last_name"/>
The value of the 
"last_name" child 
element of the 
"author" element

XSL Transformation Workflow
XML Data 
Source
XML2HTML.XSL web page
XML2FO.XSL FO 
document
PDF for 
printing
XML2WML.XSL
WML for 
cell phone
XML2RTF.XSL word 
processing 
document





VI. The Big Picture
Why XML?
What can a DBMS do that XML 
can't?
Indexing
Efficient Storage
Management tools (security, multiple 
access, etc.)
Without “hub”: need N2-N 
filters
format6
format4
format1
format2
format3
format5
With “hub”: only 2N filters
format6
format4
format1
format2
format3
format5 <XML>
Thermodynamics of 
Information
In
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<XML>
HTML
PDF
spreadsheet
word-processing file
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